Thermodynamic deprotonation constants [pK T a
INTRODUCTION
The studies on the behaviour of the heterocyclic imines and enols are of current interest in biopolymers and in the physical chemistry of drug action. It is desirable that more information is gathered about similar model systems. Thiobarbituric acids containing enolic and emine groups in a benzenoid heterocyclic ring system has been selected as one such model compounds Analytical applications of this family of compounds have been extensively examined in recant years. A 
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knowledge of their deprotonation constants is needed for evaluating the complexing ability of these ligands with metal ions. Additionally the thermodynamic parameters so derived greatly help in correlating as well as studying the metal -Ligand reactions, with this view, the thermodynamic deprotonation pK T a of N -, N' diaryl thiobarbituric acids in different mole fraction of dioxane at 20, 30, and 40 ± 0.01 0 C have been determined and the thermodynamic parameters associated with the deprotonation processes are evaluated.
EXPERIMENTAL
The N, N' diaryl substituted thiobarbituric acids were synthesised by the method described elsewhere 7 , recrystallized before use and purity was checked by elemental analysis UV and IR spectra. The other chemicals used were of Anala R and G.R grades of B.D.H or E. Merck unless otherwise stated. Dioxane was purified as recommended. 7 An aqueous solution (10%) of tetra methyl ammonium hydroxide (TMAH) titrant was standardized against potassium hydroxide and diluted to 0.1 M, the proportions of dioxane and water being the same as used in preparing the titre solutions.
The titration procedure for determining the deprotonation constants was same as outlined by Albert and Sergeant 8 . Generally 0.01 M substituted thiobarbituric acids were titrated without the addition of inert salt. The measurements of pH were made on an expanded scale pH -meter [ELICO, Model No. pH 821 Hyderabad]. The instrument was standardized against Phthalate and borax buffers before and after each titration.
In a thermo stated (20, 30 and 40 ± 0.01 0 C) titration vessel, accomodating a glass electrode, a limb of saturated KCl bridge and a micro burette of 5.0 ml capacity, 0.5 M of thiobarbituric acids in the appropriate dioxane water composition was taken and contents stirred magnetically. The initial volume of titre solution was 48 ml in all the cases to allow for the change in the total volume of solution on the addition of titrant. For practical purposes, the error caused by volume correction is almost negligible [Less than 0.01 pH unit for the inner five readings of a set of pH titrations] with a maximum error of 0.018 pH unit 9 . About 10 min. after the settings, the titration was started by adding 0.5 ml aliquots of 0.1 M TMAH at a time and noting the highest stable pH. The titrations, carried out in duplicate, were reproducible within 0.01 pH unit.
Calculation
The thermodynamic deprotonation constant pK ... (1) The values of the correction factor log U 0 H , were obtained experimetally 11 and those of the mean coefficient were (r ± ) computed by interpolation of the data given by Harned and Owen 12 . Here the assumption has been made that the mean activity coefficients are same on both the molal and molar scales. ). In such a medium, the equilibrium constant is given as follows ... (2) ... (3) Assuming  HA , the mean activity coefficients of unionized acid, is unity, the final form of equations for computing pK T a in the dioxane -water mixture is obtained by equations 1 and 3.
.
..(4)
A correction for hydrolysis of the salt, which may be significant at the end of the titration (ie at pH > 10) was applied by substituting for in equations 3 and 4. The hydroxyl ion activity was computed from the relationship 13 .
The ionic product of water, pK w , has been obtained from the data of Agarwal 14 in different dioxane -water mixtures. usually falls within a spread of ±0.02 but not beyond ±0.03 in any instance. The empirical data for the mole fraction of dioxane (n 2 ) and G°, H°a
nd S° values are given in tables 2 and 3 respectively.
Effect of medium
The pk
T a values of the acids are influenced by the intrinsic basicity of the solvent. The deprotonation equilibrium for substituted thiobarbituric acids is an inorganic reaction and therefore the changes in pk
T a values with dioxane should be accounted for by the electrostatic and specific solvation effects, considering its acid dissociation involving a net increase of ions.
The decrease in the dielectric constant of the reaction medium enhances the electrostatic forces between the oppositely charged ions and thus facilitates the formation of molecular species which should increase the pk T a
[ 15 -16 It has been proposed 17 -18 that the free energy of deprotonation of acids in solutions at its infinite dilution might be expressed as the sum of .
The positive values of H° found in aqueous as well as aqueous-dioxane mixture for all substituted thiobarbituric acids proves that acid dissociation at temperatures up to 40 0 C is endothermic. The positive value of H° encountered here may be ascribed to the breaking of the covalent bond between hydrogen and oxygen atoms of -OH group of thiobarbituric acids. Further it is evident that the magnitude of change in H° with solvent composition is relatively small and falls within the range of experimental error. It is because of this that slopes of straight lines in the plots of pK T a against n 2 ( fig. 1) do not differ markedly and are nearly the same and parallel at these temperatures for all the thiobarbituric acids.
The of S° are found to decrease with increase in dioxane content of the solvent medium for all thiobarbituric acids, thereby proving that is dependent of solvent composition. The negative value of entropy has been explained as arsing due to deprotonation of the legand since the sum of the total of the number of water molecules bound is more than water molecules originally accompanying the un dissociate thiobarbituric acids.
When acid dissociates in two media, the free energy change for transfer reaction from one medium to the other is given by 2.303 RT pK Table - 4. The change in pK T a (S-W) which is found to be different for the different acids for the same percentage of dioxane is probably due to the presence of different substituents which cause a great change in the distribution of electron density in the ring and hence the electron density at any particular point is also affected.
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